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DETAILED ACTION 
Claim Objections 

1. Claim 16 is objected to because of the following informalities: Claim 16 reads as 
follows: "The storage device of claim 13 wherein the controller tracks conditions that 
affect job flow other input and output to the processes and performing corrective action." 
There seems to be a "than" missing after "other". Appropriate correction is required. 

2. Claims 19-21 are objected to because they all depend on "Claim 27", which does 
not appear in the list of claims. It is believed that the inventor meant to have claims 1 9- 
21 be dependent on Claim 18, and the application will be treated as such. 

3. Claims 22-23 are objected to because they all depend on "Claim 32", which does 
not appear in the list of claims. It is believed that the inventor meant to have claims 22- 
23 be dependent on Claim 21, and the application will be treated as such. 

Claim Rejections - 35 USC § 112 

4. The following claims show a lack of antecedent basis: 

Claims 2 and 4 reference "the RAID storage device", which has not been defined 
in a previous claim. There is therefore insufficient antecedent basis for this limitation in 
the claims. 

Claim Rejections - 35 USC §102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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6. Claims 1-8, 10-17, and 24-25 are rejected under 35 U.S.C. 102(b) as being 

anticipated by DeKoning et al. (US Patent 5,974,502). 

Claim 1 . A storage device comprising: (Abstract, lines 3 - Declares a RAID 
system) 

- a controller configured to receive jobs from a source; (Column 
5, lines 24-25 - Declare that the disk array controller receives 
requests from the host) 

a set of components that receive, complete, and pass on jobs; 
(Column 6, lines 9-1 7 - Declare that the disk array controller 
receives and completes requests and then transfers the data 
between the host and array. The host then delivers the data 
line) 

- and job flow analysis devices configured to the controller to 
track the number of jobs received, completed, and passed on by 
each component, (Column 6, lines 22-39 - Declare a "request 
size calculation unit", a comparator and "RAID controller 
function unit") 

- wherein the controller compares the number of jobs received 
with the sum of the number of jobs completed and passed on 
by each component. (Column 7, lines 55-67 and Column 7, 
lines 1-51 - Declare a "Number of Concurrent Large I/O 
Pieces" parameter (a.ka. the sum of the number of jobs 
completed and passed on) that is tracked and compared by the 
devices above) 

Claim 2. The storage device of claim 1 wherein the controller is further 
configured to perform a corrective action on the RAID storage 
device and request from the source the jobs when the number of 
jobs received is greater than the sum of a threshold amount plus the 
number of jobs completed and passed on by one of the 
components. (Column 6, lines 47-52 - State the following: " If the 
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size of the current I/O request is greater than the LARGE I/O SIZE 
parameter, the request is delivered to the RDU 60 which, among 
other things, divides the current I/O request into a plurality of 
block requests which are each equal to or smaller in size than the 
LARGE I/O SIZE parameter) 

Claim 3. The storage device of claim 1 wherein the set of components are 
arranged serially. (Figure 3, components 42 and 52 - Show how 
the components are linked serially) 

Claim 4. The RAID storage device of claim 1 wherein the job flow analysis 
devices are comprised of job logs to record jobs received, 
completed, and passed on. (Column 6, lines 22-36 - Declare RAID 
controller function units and request size calculation units which 
log the jobs) 

Claim 5. A method comprising: (Column 3, line 25 - Declares a method) 

- determining a number of jobs received, completed, and passed 
on by a process; (Column 6, lines 28-32 - Describe the 
functions of the request size calculation unit) 

- comparing the number of jobs received by the process and a 
sum of the number of jobs completed and passed on by the 
process; (Column 6, lines 32-35 - Describe the comparator's 
functions) 

- deciding whether the sum a threshold amount and of the 
number of jobs completed and passed on is greater than the 
number of jobs received; (Column 6, lines 45-47 -State the 
following: "If the size of the current I/O request is less than or 
equal to the LARGE I/O SIZE parameter, than the entire 
request is delivered to the RCFU 52 for processing") 

- and performing a corrective action when the sum of the 
threshold amount and the number of jobs completed and passed 
versus the number of jobs received is not acceptable. (Column 
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6, lines 47-52 - State the following: " If the size of the current 
I/O request is greater than the LARGE I/O SIZE parameter, the 
request is delivered to the RDU 60 which, among other things, 
divides the current I/O request into a plurality of block 
requests which are each equal to or smaller in size than the 
LARGE I/O SIZE parameter) 
Claim 6. The method of claim 5 wherein the comparing is performed over a 
common time period during which the numbers of jobs are 
received, completed, and passed on by the process. (Column 6, 
lines 55-60 - State that the parameters will all be completed at one 
time) 

Claim 7. The method of claim 5 wherein the determining is performed by a 
counter for the jobs received, a counter for the jobs completed, and 
a counter for the jobs passed on. (Column 6, lines 30 - Declares 
that there is a calculator that sees how many jobs have been done) 

Claim 8. The method of claim 7 wherein the determining is further 

comprised of tracking the jobs in job logs included in the counters. 
(Column 6, lines 22-36 - Declare RAID controller function units 
and request size calculation units which log the jobs) 

Claim 10. The method of claim 5 wherein the performing a corrective action 
comprises requesting for jobs to be resent from a source. (Column 
8, lines 33-65 - Describe the entire process, including resending 
the process) 

Claim 1 1 . The method of claim 5 wherein the process is one of a set of serial 
processes that receive, complete, and pass on jobs. (Figure 4 - 
Shows how the set of processes is done in serial) 

Claim 12. The method of claim 5 further comprising accounting for any 

conditions that affect job flow other than input and output to the 
process and performing corrective action. (Column 8, lines 38-42 - 
State the following: "It should be appreciated that in one 
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embodiment of the present invention, the length of the period 
between updates, known as the I/O interval, is another system 
parameter which may be tuned in the controller 44 ") 
Claim 13. A storage device comprising: (Abstract, lines 3 - Declares a RAID 
system) 

- a series of processes configured to count jobs received, 
completed, and passed on by each process; (Column 6, lines 9- 
17 - Declare that the disk array controller receives and 
completes requests and then transfers the data between the 
host and array. The host then delivers the data line) 

- a set of counters to track numbers of jobs received, completed, 
and passed on by each process in the series of processes; 
(Column 6, lines 22-36 - Declare RAID controller function 
units and request size calculation units which keep track of the 
jobs) 

- and a controller that compares from the counters the number of 
jobs received versus the sum of the number of jobs completed 
and passed on by each process. (Column 5, lines 24-25 - 
Declare that the disk array controller receives requests from 
the host. Column 7, lines 55-67 and Column 7, lines 1-51 - 
Declare a "Number of Concurrent Large I/O Pieces " 
parameter (a.k.a. the sum of the number of fobs completed and 
passed on) that is tracked and compared by the devices above) 

Claim 14. The storage device of claim 13 wherein the set of counters are 
comprised of job logs to record particular jobs received, 
completed, and passed on at each counter. (Column 6, lines 22-36 

- Declare RAID controller function units and request size 
calculation units which log the jobs) 

Claim 15. The storage device of claim 13 wherein the jobs are received from 
a device which communicates with the storage device. (Column 5, 
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lines 24-25 - Declare that the disk array controller receives 
requests from the host) 
Claim 16. The storage device of claim 13 wherein the controller tracks 
conditions that affect job flow other input and output to the 
processes and performing corrective action. (Column 8, lines 38-42 

- State the following: "It should be appreciated that in one 
embodiment of the present invention, the length of the period 
between updates, known as the I/O interval, is another system 
parameter which may be tuned in the controller 44 ") 

Claim 17. A system that comprises the storage device of claim 13. (Figure 3 

- Shows a system) 

Claim 24. A storage device comprising: (Abstract, lines 3 - Declares a RAID 
system) 

- means for counting the number of jobs received, completed, 
and passed on by processes in a controller of the storage 
device; (Column 6, lines 22-36 - Declare RAID controller 
function units and request size calculation units which log the 
jobs) 

- means for determining if the number of jobs completed and 
passed on is sufficient for the number of jobs received by each 
process; (Column 7, lines 55-67 and Column 7, lines 1-51 - 
Declare a "Number of Concurrent Large I/O Pieces " 
parameter (a.ka. the sum of the number of jobs completed and 
passed on) that is tracked and compared by the devices above) 

- means for resetting the processes; (Column 8, lines 33-36 - 
State the following: "As mentioned previously, the dynamic 
feedback tuning approach periodically determines values for a 
number of feedback variables and uses the variables to update 
the LARGE I/O SIZE and NCLIOP parameters ") 
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- and means for requesting for the jobs to be resent to the 
processes. (Column 8, lines 33-65 - Describe the entire 
process, including resending the process) 
Claim 25. The storage device of claim 35 wherein the means for counting 

comprises a job log for jobs received, completed, and passed on by 
each process. (Column 6, lines 22-36 - Declare RAID controller 
function units and request size calculation units which log the jobs) 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 

8. Claims 9 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
DeKoning as applied to claims 5 and 24 above, further in view of Iida et al. (US Patent 
5,166,927). 

DeKoning teaches the limitations of claims 5 and 24 for the reasons above. 

DeKoning's invention differs from the claimed invention in that there is no 
specific reference to bandwidth analysis. 

DeKoning fails to teach claims 9 and 26, which respectively state "The method of 
claim 5 wherein the determining comprises performing a bandwidth analysis at an input 
where the jobs are received, at an output of where the jobs are completed, and at an 
output of where the jobs are passed on" and "The storage device of claim 35 wherein the 
means for counting is performed by bandwidth analysis for jobs inputted to, and 
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completed and passed on as output by each process." However, Iida states the following: 
"Input/output port 59 receives a setting-up packet at S80 and reads the maximum 
bandwidth from packet analysis unit 76 at S81 . The maximum use frequency band is 
informed to adjacent nodes through bandwidth information communication unit 77 and 
input/output port 59 at S82, and the maximum bandwidth S.sub.Y assigned to the setting 
-up packet which is a subject of a routing from one adjacent node to another is received at 
S83" (Column 22, lines 5-13). Therefore, it would have been obvious to one of ordinary 
skill in the art to combine the "Apparatus and Method for Analyzing and Modifying Data 
Transfer Requests in a RAID System" of DeKoning, and Iida's "Adaptive Pathfinding 
Neutral Network for a Packet Communication System" to include bandwidth analysis at 
input and output points in the system so that the entire invention would run more 
efficiently, accurately, and usefully. 

9. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over DeKoning, 
further in view of Akiba et al. (US Patent 5,459,866). 

DeKoning teaches the following limitations of claims 18 for the reasons provided: 
- tracking a number of jobs received, jobs completed, and jobs passed on by the 
process; (Column 6, lines 22-39 - Declare a "request size calculation unit", a 
comparator and "RAID controller function unit") 

comparing the number of jobs received by the process with the number of jobs 
completed and passed on the process; (Column 7, lines 55-67 and Column 7, 
lines 1-51 - Declare a "Number of Concurrent Large I/O Pieces" parameter 
(aXa. the sum of the number of jobs completed and passed on) that is tracked 
and compared by the devices above) 
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- and determining a discrepancy whenever the number of jobs received by the 
process exceeds the number of jobs completed and passed on the process. 
(Column 6, lines 45-47 - State the following: "If the size of the current I/O 
request is less than or equal to the LARGE I/O SIZE parameter, than the 
entire request is delivered to the RCFU 52 for processing". Column 6, lines 
47-52 - State the following: " If the size of the current I/O request is greater 
than the LARGE I/O SIZE parameter, the request is delivered to the RDU 60 
which, among other things, divides the current I/O request into a plurality of 
block requests which are each equal to or smaller in size than the LARGE I/O 
SIZE parameter) 

DeKoning's invention differs from the claimed invention in that there is no 
specific reference to instructions to be utilized by the processor. 

DeKoning fails to teach the following limitation of claim 18, which states "A 
processor-readable medium comprising processor-executable instructions for analyzing 
job flow in a process, the processor-executable instructions comprising instructions for:". 
However, Akiba states the following: ""In a support system for software development 
implemented on a computer, a file input/output distinction related to a utility whose 
program can not be analyzed is preliminarily registered in the support system, job control 
language which is the subject of automatic production of a job flow specification is input, 
the job control language and a source program are analyzed and basic job flow 
information is produced. A job flow specification is automatically produced by deriving 
a file input/output distinction from a load module name in the input job control language 
and one of source program analysis information corresponding thereto, utility 
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information and job control language analysis information" (Abstract, lines 1-13). 
Therefore, it would have been obvious to one of ordinary skill in the art to combine the 
"Apparatus and Method for Analyzing and Modifying Data Transfer Requests in a RAID 
System" of DeKoning, and Akiba's "Method of Automatically Producing Job Flow 
Specification" to include code so that the system would be more universally usable, and 
easier to modify. 

10. Claims 19-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
DeKoning, further in view of Akiba et al. (US Patent 5,459,866). 

DeKoning teaches the following limitations of claims 19-23 for the reasons 
provided: 

- Claim 19. The processor-readable medium of claim 27 wherein the tracking 
is performed for an expected amount of time for which the jobs are to be 
completed. (Column 6, lines 55-60 - State that the parameters will all be 
completed at one time) 

- Claim 20. The processor-readable medium of claim 27 wherein the process is 
part of a set of serial processes. (Figure 4 - Shows how the set of processes is 
done in serial) 

- Claim 2 1 . The processor-readable medium of claim 27 wherein the 
instructions further comprise performing a corrective action when the process 
when a discrepancy is determined. (Column 6, lines 45-47 - State the 
following: "If the size of the current I/O request is less than or equal to the 
LARGE I/O SIZE parameter, than the entire request is delivered to the RCFU 
52 for processing Column 6, lines 47-52 - State the following: " If the size 
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of the current I/O request is greater than the LARGE I/O SIZE parameter, the 
request is delivered to the RDU 60 which, among other things, divides the 
current I/O request into a plurality of block requests which are each equal to 
or smaller in size than the LARGE I/O SIZE parameter) 

- Claim 22. The processor-readable medium of claim 32 further comprising 
requesting for a complete set of jobs to be received when performing the 
corrective action on the process. (Column 7, lines 27-36 -State the following: 
"Initially, the microprocessor will load data into the buffer 68 corresponding 
to the first X block requests and will begin to process the data. When the 
processing of the data corresponding to one of the X block requests is 
completed, the microprocessor 62 will load data into the buffer 68 
corresponding to the next block request and will begin to process that data. 
The result of this is that the total number of block requests which are active, 
or are becoming active, in the RCFU 52 is constant until the full I/O request is 
near completion ") 

- Claim 23. The processor-readable medium of claim 32 further comprising 
requesting for jobs awaiting to be processed when the corrective action is 
performed. (Column 8, lines 36-38 - State the following: "During the period 
between updates, the RCFU 52 processes the current block requests using the 
current values of the parameters 3 ') 

DeKoning's invention differs from the claimed invention in that there is no 
specific reference to instructions to be utilized by the processor. 
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DeKoning fails to teach the following limitation of claims 19-23, which are based 
on the independent claim 18 which states "A processor-readable medium comprising 
processor-executable instructions for analyzing job flow in a process, the processor- 
executable instructions comprising instructions for:". However, Akiba states the 
following: ""In a support system for software development implemented on a computer, 
a file input/output distinction related to a utility whose program can not be analyzed is 
preliminarily registered in the support system, job control language which is the subject 
of automatic production of a job flow specification is input, the job control language and 
a source program are analyzed and basic job flow information is produced. A job flow 
specification is automatically produced by deriving a file input/output distinction from a 
load module name in the input job control language and one of source program analysis 
information corresponding thereto, utility information and job control language analysis 
information" (Abstract, lines 1-13). Therefore, it would have been obvious to one of 
ordinary skill in the art to combine the "Apparatus and Method for Analyzing and 
Modifying Data Transfer Requests in a RAID System" of DeKoning, and Akiba's 
"Method of Automatically Producing Job Flow Specification" to include code so that the 
system would be more universally usable, and easier to modify. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lev I. Iwashko whose telephone number is (571)272- 
1658. The examiner can normally be reached on M-F (alternating Fridays), from 8-4PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matt Kim can be reached on (571)272-4182. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). s^l^ /5 
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